Problem 1 [18 points]
(a) [6 points] Use the power rule to differentiate the function f(z) = L.

Ans: Rewriting f(z) = 272, we have f/(z) = (=2)272"! = —2¢73, which could also be
written as f'(z) = =2.

(b) [6 points] Use the power rule to differentiate the function f(z) = /7

Ans:

rewrite: f(z) = z'/?
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flla)=1/2 27 = NG

(c) [6 points] Differentiate y = f(z) = v/2z + 3 (Hint: power rule and chain rule)
Ans:

Let u = 2z + 3, then y = u!/2.

dy dy du
&~ du ds (1)
1 1
= 5u—1/2-2=5.(2:15+3)*1/2-2 (2)
2
= = (3)
24/2x + 3
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Problem 2

(a) [6 points] A right triangle has one angle 8 = 30°, and its adjacent side has length 100

its opposite side has length v. )
Ans: y = tan(30°) * 100 = 100 x \/Tg = Q%—\ﬂ‘
(b) [6 points] Find the period of the function

2rx
=5t —_—
Y an(3)

Ans:

period is

(c) [8 points] Solve the following trigonometry equation for 0 < § < 27

4 (sinf)? = 3

Ans:
Using the trig identity (b) on page 1, we have

1 — 0820 = 2 xsin® 6 = 2 * (sin 6)?

or

1 — cos 26
ST (sind)?,
2
which allows us to rewrite the equation given in the problem as
4x 1—(.20829 _ 3
o 1 — cos 20
— cos
— =3/4
5 /
or
1 —cos260=23/2
or
cos26 = —1/2

a7 8m

which gives 20 = %’r or 20 = 2X or 20 = °Z or 20 = IOT”. Therefore, § = % or
51
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[20 points]
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Problem 3

Differentiate each of the following functions. Do Not Simplify Answers.

(a) [5 points] y = 32> + 77 — L2
Ans:

(b) [5 points] f(z) = z2'% . (222 + 5)
Ans:

flx) = (@' (22° +5) + 21 . (22% + 5
= 100-z% - (22% +5) + 2!? . 41

(c) [5 points] f(z) = £%

Ans:
, (z—-2)-(3~2°) = (3-2%) (z-2)
f (35) (3 _ 335)2
_ 1-B=2°) (=5 (z-2)
(3 — ab)?
_ (3=2°)+5zt (z-2)
(3 — x5)2

(d) [5 points] f(z) = (tanx)3
Ans:

fl(z) = 3(tanz)?- — [tanz]

[20 points]




Problem 4 [22 points]
(a) [8 points] Find the period and amplitude of the function y = 2 sin(mz).

Ans:

Period: T = 27” =2

Amplitude: 2

(b) [6 points] Find the limit of the following trigonometric function.

lim sin(2z)
e—0 2z

(Hint: use either graphic calculator or the replacement theorem)
Ans:

Let u = 2z, we can rewrite the given limit as

i 202

u—0 u

which has the limit 1 as u approaches 0. So

lim %@—) =1.

u—0 [

(c) [8 points] Find the first and second derivatives of the function y = 2,
Ans:




Problem 5

Find the derivative of each of the following functions.

(a) [5 points]

Ans;

SO

(b) [5 points]

Ans:

(c) [5 points]

Ans:

(d) [5 points]

Ans:

f(z) =2cosf -sind

f(z) = sin26

f(z) = 2cos26

f(z) = tan(z?)

fl(x) = (sec(z?))*- 2z

= 2x(sec(z?))?

1.
(z2?) - sinz + 52:2 - (sinz)’

1
:zz-smx—f—éﬂr:?-cos:z:

f(z) = Vsinx

% [(sin x)"‘%}

1 1 d
—Z . (sinz)¥:1. 2 fgin .
5 (sinz)*z o [sin ]

R
—3" (sinz)”2 - cosx

[20 points]
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EXTRA CREDIT PROBLEM- The following problem is worth 10 points. This problem
is OPTIONAL.

1) Determme the radius r of the semi-circle whxch is inscribed in the given right triangle.
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